KCNE2 modulates cardiac L-type Ca(2+) channel.
KCNE2 plays an important role in maintaining cardiac electrical stability. Mutations in KCNE2 have been linked to long-QT syndrome (LQT6) and atrial fibrillation/short QT syndrome. It has been suggested that KCNE2 has the most promiscuity of function which can interact with multiple-subunits of voltage-dependent cation channels and modulate their functions. However, whether KCNE2 regulates voltage-dependent L-type Ca(2)(+) channel (LCC) remains unknown. This study investigated the possible role of KCNE2 in regulating cardiac LCCs and the pathophysiological relevance of this regulation. We found that overexpression of KCNE2 in Sprague-Dawley rat cardiomyocytes decreased L-type Ca(2+)current (ICa,L), whereas KCNE2 knockdown by RNA interference increased ICa,L. Upregulation of KCNE2 caused a slight positive shift of the voltage-dependent activation and a negative shift of the steady-state voltage-dependent inactivation, and slowed the recovery from inactivation of ICa,L, while knockdown of KCNE2 had the contrary effects. Similar regulation of ICa,L magnitude had been observed in transfected HEK 293 cells. Coimmunoprecipitation and colocalization assays in both cardiomyocytes and the transfected cell line suggest that Cav1.2 physically interacted with KCNE2. Deletion of the N-terminal inhibitory module (NTI) of Cav1.2 results in the large loss of KCNE2 regulation of ICa,L and interaction with Cav1.2. Furthermore, we found that the familial atrial fibrillation related KCNE2 mutation R27C enhanced the effect of KCNE2 on suppressing ICa,L. Taken together, our findings indicate that KCNE2 modulates ICa,L by regulating NTI function of Cav1.2. The KCNE2 mutation R27C may induce familial atrial fibrillation partially through enhancing the suppression of ICa,L.